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Medical history was positive for hypertension, severe coro-
nary artery disease, and depression. In January 2000, the patient
was admitted to an outside hospital with significant coronary
artery disease and AAA. At that time, the patient underwent
extensive cardiac evaluation, including coronary arteriography
and electrophysiologic studies.
Coronary arteriography and primary stenting of the right
coronary artery was performed via the left brachial artery cut-down
by the cardiologist in June 2000. No significant disease of left ante-
rior descending or circumflex coronary artery was detected. The
estimated left ventricular ejection fraction was 20%, with an
increased left ventricular end-diastolic pressure of 18 mm Hg.
On January 30, 2000, the patient underwent spiral CT scan-
ning of the abdomen followed by abdominal aortography. The CT
scan results (6-mm collimation) revealed a 7.0-cm infrarenal AAA.
The transverse diameter of the neck of the AAA just below the renal
arteries measured 28.0 mm, and the length of the aortic neck was
about 15.0 mm, with a neck angulation of less than 120 degrees,
with 180 degrees representing a straight course without angulation
(Fig 1). This measurement was calculated with the criteria set forth
by the ad hoc committee for uniform reporting standards (The
Society for Vascular Surgery/International Society for Cardio-
vascular Surgery, 1997). This angulation was primarily right
anteromedial. Repair of the AAA was performed with an AneuRx
stent graft on February 4, 2001, with spinal anesthesia. Review of
the operative record from the outside hospital revealed that femoral
artery cut-downs were performed for access. Left brachial artery
cut-down was also performed for passage of the guidewire into the
descending thoracic and abdominal aorta and into the iliac artery
for capturing the gate for placement of the left iliac extension limb.
A 28.0-mm  16.0-mm (16.5-cm long) primary component
of the AneuRx stent graft was deployed from the right femoral
artery, and a 16-mm iliac limb (11.5-cm long) was deployed via
the left femoral artery approach. In addition, an aortic extension
cuff (28.0-mm to 3.75-cm long) also was deployed. According to
the operative report of the surgeon for implantation, there was no
evidence of endoleak, with complete exclusion of the aneurysm at
the time of completion arteriography.
Successful exclusion of abdominal aortic aneurysm
(AAA) with aortic endograft without any endoleak should
lead to eventual shrinkage of the AAA in most patients.
However, in some patients, aneurysm does not decrease in
size after placement of an endograft in spite of nondemon-
stration of endoleak.1 After endografting, the potential for
aneurysm rupture exists in patients either with no change
or with increase in size of the aortic aneurysm on com-
puted tomographic (CT) scan results. Enlargement of aor-
tic aneurysm after placement of endograft demands
thorough investigation with high resolution CT scanning
and arteriography for demonstration of endoleaks so that
corrective action can be taken to prevent rupture.1 In spite
of the successful exclusion of aortic aneurysm at the time
of the implantation of the endograft, reports of rupture of
AAA continue to accumulate.1-6 We report successful AAA
repair for rupture after placement of an aortic endograft for
a large AAA 15 months earlier. In addition, the patient had
injury to the inferior vena cava (IVC) by iliac limb of
AneuRx graft (Medtronic, Sunnyvale, Calif). 
CASE REPORT
A 63-year-old man was seen at the emergency room at St
Joseph Mercy Hospital of Macomb on May 17, 2001, with severe
abdominal pain of sudden onset, associated with postprandial
nausea and vomiting. He was diaphoretic, with a blood pressure
of 120/80 mm Hg and a heart rate of 120 beats per minute.
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CASE REPORTS
Rupture of abdominal aortic aneurysm with tear
of inferior vena cava in a patient with prior
endograft
Martin A. V. Tuma, MD, and Sachinder Singh Hans, MD, Clinton Township, Mich
We report a case of contained rupture of abdominal aortic aneurysm and tear of the inferior vena cava (IVC) 15 months
after placement of an aortic endograft (AneuRx graft, Medtronic, Sunnyvale, Calif). A 63-year-old man with signifi-
cant coronary artery disease underwent endograft exclusion of abdominal aortic aneurysm with AneuRx graft. The
patient was seen with a rupture of the aortic aneurysm, probably caused by poor proximal fixation of the graft associ-
ated with separation of the left iliac extension limb from the main body of the graft. Angulated right iliac limb of the
stent graft penetrated into the IVC just above the common iliac junction and caused sealed perforation. Successful
repair with aortobiiliac graft reconstruction after removal of the endograft was accomplished. The IVC laceration was
repaired. Possible mechanisms of failure of endograft are discussed. (J Vasc Surg 2002;35:798-800.)
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Hemoglobin at the time of admission to the emergency
room was 12.5 g, with a hematocrit of 35.0. A 7.0-cm  7.0-cm
AAA, with collection of contrast media outside the aneurysm and
increase in soft tissue density around the aneurysm, was detected
with contrast-enhanced CT scanning of the abdomen (Fig 2). In
addition, there was a collection of contrast material between the
stent graft and the mural thrombus of the AAA, indicative of large
endoleak. The right iliac limb was in close proximity to the IVC
as visualized with CT scan results (Fig 3).
The patient was taken to the operating room on May 17,
2001, on an emergency basis and was found to have rupture of
AAA with retroperitoneal hematoma primarily located towards the
right side. For proximal control, the left renal vein was ligated.
Suprarenal control of abdominal aorta was obtained, and both
renal arteries were controlled with vessel loops. Vascular clamps
were applied to the external iliac and hypogastric arteries on each
side. The site of rupture of AAA was anteromedial. The aneurysm
was opened at the site of rupture. The main component of the
graft and the aortic extender cuff migrated out of the proximal
neck. There was no tissue incorporation of the graft. The main
body of the graft was easily removed. However, the iliac limbs
were well incorporated and were somewhat difficult to remove.
The left iliac limb was completely separated from the main
body of the graft. The right iliac limb of the graft 2 to 3 cm from
its distal end developed marked angulation that resulted in the
penetration of the IVC just above the common iliac venous junc-
tion. A 3.0-cm laceration in the left lateral wall of the IVC was
repaired with 5-0 polypropylene suture after application of an Allis
clamp. Estimated blood loss was 2500 mL. Eight units of packed
cells, two units of fresh frozen plasma, and 10 liters of crystalloids
were administered. A 20.0-mm  10.0-mm gelsoft knitted Dacron
graft (Sulzer Medica, Scotland, United Kingdom) was used for
aortobiiliac reconstruction. The patient was on ventilatory support
for 3 days after surgery. Left lower lobe pneumonia developed and
responded to antibiotics and incentive spirometry.
The patient was discharged on the 12th postoperative day.
The explanted graft was well incorporated at the iliac anastomo-
sis and was lined by pseudointima on the inside. However, the
external surface of the main body of the graft did not show any
incorporation. 
DISCUSSION
Endovascular repair of AAA is an important technical
advance in the management of patients at high risk who
are likely to have significant perioperative morbidity and
mortality rates with conventional aneurysm resection.1,2
According to Food and Drug Administration notification,
26 patients with prior AneuRx endograft sustained rup-
ture of the AAA.2 Isolated case reports of aneurysm rup-
ture after endograft placement have appeared in recent
medical literature.3,6 However, as the technology for
endografting is evolving, so are the complications. Graft
limb occlusion, aortoenteric fistula, endograft infections,
and paraplegia have been reported.7-11
Endograft disruption as the result of a breakdown of
the material of the graft because of extreme stress and
strain have also been reported.2,4,6 Endograft migration or
disruption, detachment of the iliac limb from the main
body in a modular graft, poor seal at the proximal and dis-
tal anastomosis (type I endoleak), persistent flow into the
graft from the lumbar arteries, and inferior mesenteric
artery collateral flow (type II endoleak) can lead to expan-
sion of the excluded aneurysmal sac with resultant rupture.
Patient selection is key to the successful outcome and
exclusion of the AAA. This patient had an AAA exclusion by
endograft at a well-established endograft center. However,
a re-review of the preimplantation CT scan results revealed
that the transverse diameter of the neck of AAA was 28.0
mm. Recommended maximum diameter of the neck by the
manufacturer for AneuRx graft is 25.0 mm. In spite of ade-
Fig 1. Abdominal aortogram shows anteromedial angulation of
aortic neck with fusiform aneurysm.
Fig 2. Cross-sectional computed tomographic scan of abdomen
shows rupture of abdominal aortic aneurysm with infused con-
trast between endograft in lumen of abdominal aortic aneurysm
and wall of aneurysm. Extravasation of contrast through antero-
medial wall of aneurysm at site of rupture.
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quate sealing of the proximal and distal implantation site
and absence of endoleak at the time of endograft implanta-
tion, the most important factor in the rupture of this AAA
was that the neck of the aneurysm was too large for the
endograft. In addition, there was less than 120 degrees of
angulation of the neck. The recommended maximum angu-
lation of the neck is 120 degrees (180 degrees represents no
angulation, according to criteria laid by the ad hoc com-
mittee, The Society for Vascular Surgery/International
Society for Cardiovascular Surgery, 1997). The large, angu-
lated aortic neck probably contributed to caudal migration
of the main body of the graft, resulting in a kink and, thus,
dislodgement of the iliac limb in the postimplantation
period. There is no record in the operative report about the
exact site of placement of the iliac limb in the junction gate.
This patient did not report for follow-up examination after
his initial surgery. If the patient had reported for follow-up
examination, it is possible that expansion of the aneurysm
could have been detected and corrective measures with
endovascular approach or open repair of the aneurysm may
have prevented rupture.
Repair of ruptured AAA in the presence of aortic endo-
graft can be technically demanding because proximal con-
trol is more difficult to obtain and removal of the endograft
may result in a weak and thinned out aortic neck for proxi-
mal anastomosis.4 Most authors have recommended
supraceliac control of the aorta.1,3,4,6,12 Proximal control
was obtained above the renal arteries after ligating the left
renal vein. After the opening of the aneurysm and the
removal of the endograft, the clamp from the suprarenal
location was moved to the infrarenal location. Injury to the
IVC by migration or angulation of the main body or iliac
limb of an endograft has not been reported previously.
Ramaiah et al13 recently performed a repair of AAA
rupture months after endoluminal stent grafting.
Separation of the isolated iliac limb resulting in rupture of
AAA can be treated with an endovascular approach.
However, open repair of AAA rupture after endografting
has been the more acceptable approach.1,3,6,12,14 The
morbidity rate of patients who undergo operation for
aneurysm rupture after endovascular repair is lower than
the rate for patients with ruptured AAAs without prior
endovascular repair because patients in the former group
are less likely to have hypotension.14 Stable blood pressure
in this patient before operation for ruptured aortic
aneurysm may have contributed to the successful out-
come. Strict anatomic criteria for endovascular repair have
to be met before suitability is determined. Size and mor-
phologic features of the proximal neck are major determi-
nants regarding satisfactory outcome of the endografting.
It appears that because of the large aortic neck (28-mm
transverse diameter) with marked angulation, open repair
of the AAA should have been the preferred approach.
Patients with endograft placement for AAA should
undergo high resolution serial CT scans of the abdomen
for the purpose of detection of endoleaks and measure-
ment of the size of AAA. The possibility of rupture persists
in patients without demonstrable endoleaks with enlarging
aneurysm after endograft placement. Patients with inse-
cure stent graft fixation should undergo endovascular or
open repair of AAA.3,12
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Fig 3. Computed tomographic scan shows iliac limb of endograft
outside abdominal aortic aneurysm sac and in close proximity to
inferior vena cava just above common iliac venous confluence.
